J oseph Priestley was born in 1733, the eldest son of a dresser of woollen cloth. His mother died in childbirth when he was only seven and he was adopted at the age of nine by his aunt, with whom he went to live at Heckmondwike Hall. His aunt was a staunch Calvinist who encouraged him to think of the Ministry as a possible career. He attended Batley Grammar School, learning Latin, Greek, Hebrew, French, Italian, Dutch, Geometry, Algebra, Mathematics and Philosophy. As hobbies he read Arabic and learnt shorthand. He left Yorkshire to attend a religious trammg academy and at the age of 28 he married Mary Wilkinson who, being the daughter of an iron founder, was considerably higher in the social scale than he.
One of the interesting facets of the man was that he seems to have been able to move so freely up the social ladder and was accepted at a later stage of his career as a friend and companion to a future Prime Minister of England, the Earl of Shelburne. Presumably it was his cloth as a Minister which allowed him to cross the social boundaries, though later in his career his stature as a scientist must have helped, since for much of his life he held a highly privileged position in science, being a Fellow of the Royal Society. Nonetheless, this aspect of his career suggests that class was not the impenetrable barrier in the 18th century which it is sometimes said to have been.
He returned to Leeds in 1767 to take charge of Mill Hill Chapel -a church right in the centre of the city. At the time he was Minister there the first purpose-designed Infirmary was being built for the city, just across the main City Square from the Chapel. Priestley stayed in Leeds until 1773, when he moved to Colne and then to Birmingham and finally, at the age of 61, emigrated to America where he died at the age of 71.
Before I remind you of Priestley's researches, which are relevant to anaesthesia, I would like to emphasise that his interest in science was only a part of his intellectual life; probably he spent more time in the consideration of religious subjects. Of his 128 publications 70 have religious or theological titles. Indeed, of the remaining 58, only 18 are scientific, the others being on political, social, educational, historical and philosophical subjects.
Here was a wide intellect indeed, fitting well the picture of the 18th century man of reason, but in many ways he was not of this mould. We have to remember that Priestley was not a member of a wealthy family sent to Oxbridge and entering the established Church of England. He was humbly born, educated in a northern English Grammar School and entering a dissenting church. He may have been an intellectual gentleman, but he was shaped by belonging to the North ar.d by his nonconformist up-bringing. To an extent it was the iconoclastic critical enquiring spirit of the nonconformist church, particularly of the nonconformist training college he attended, that sharpened his scientific and critical faculties. As a student he enjoyed debating issues with small groups of well-informed participants, but throughout his life lecturing to larger groups was rendered difficult by his marked stammer.
Priestley's scientific career began with experiments in electricity and he studied in particular the conductivity of metals, the subject of polarity and the behaviour of capacitors. is now permanently housed in the Department of Anaesthesia.
I think we can reasonably say that electricity is an additional point of contact between Priestley and modern anaesthesia when we think of the use of defibrillators, nerve stimulators and the recent interest in electrical stimulation in the treatment of pain. Even in his own time, however, there was medical interest in his work, for electricity was used in the therapy of a rather rag-tag collection of disorders. Priestley's brother, Timothy, had a workshop in Manchester which produced electrical machines, one of which was purchased by Leeds General Infirmary at that time for the treatment of patients.
Priestley's first home in Leeds was next door to a brewery and this provided him with ready supplies of carbon dioxide, or fixed air, as it was called. Due to this availability of C02 he began his long series of experiments on gases, which in time led to his isolation of nitrous oxide and later of oxygen. He showed that C02 extinguished flames and rendered frogs unresponsive.
He next turned his attention to nitric oxide which, rather confusingly, he called nitrous air. In 1773 he produced nitrous oxide from nitric oxide by exposing the latter to iron nails over mercury for two months. The gas so formed supported combustion, but animals could not survive in it. Finally, in 1774 he performed his famous experiment with a magnifying glass, using it to heat mercuric oxide and producing a gas which, like nitrous oxide, supported combustion. Because of this, Priestley for some months confused the new gas with nitrous oxide. He was puzzled as to how nitrous oxide could have been produced from mercuric oxide and, at one stage, suspected his chemist of supplying him with impure compounds, a complaint that is still sometimes heard today. However, he went on to show that the new gas not only supported combustion but also allowed survival of animals in glass jars. It was therefore not nitrous oxide but what we recognise today as oxygen.
So in the period 1766-1775 Priestley had elucidated the properties of electricity, made major observations on nitrous oxide, and had made and recognised oxygen. Much of this work had been done whilst he was in Leeds, so you can understand the local pride in this great man.
One final point about him was he was invited to join Captain Cook's second expedition to Australia. However, the members of the Appointments Committee, who belonged to the established Church of England, blocked his appointment and therefore prevented him being your very first Visiting Professor.
When Priestley was 49 years of age (in 1782) another important Yorkshireman was born, Charles Waterton. Waterton was born into a very different stratum of society, his family being one of the oldest land-owning families in England. Nonetheless, the family had fallen on reduced circumstances because of the post-Reformation antagonism to Catholics which had lost them much of their land. Indeed, Waterton's father was debarred from voting in parliamentary elections and Waterton himself never voted, since he refused to take the oath of obedience to the British crown. All of this made him throughout his life a rabid anti-protestant in principle, though many of his best friends were non-catholics. Both Priestley and Waterton then were strongly religious men, but at opposite ends of the spectrum of Christian belief.
Up to the age of 10, Waterton's schooling seems to have consisted of very informal instruction at the Hall itself. Much of his time was spent rambling with his sister in the extensive grounds of the family home, where he made observations on natural history at first hand. He then went to a preparatory school run by priests where, unlike Priestley, he showed very little interest in scholastic work. At 14 years of age he went to the Roman Catholic public school, Stonyhurst, in the north of England. He studied mainly the Classics, but showed little of the intellectual breadth or depth of Priestley. Whenever possible he escaped from school to pursue his only real interest, the study of natural history. The Jesuits, who ran Stonyhurst, adjusted his timetable so that he could indulge his passion for the study of birds and animals in the open air. Because of the highly individualistic way he was treated at Stonyhurst, Waterton retained throughout his life a strong affection and loyalty for the old school, spending many of his Christmases there, when he insisted on wearing his old school uniform.
When he left Stonyhurst there was no need for him to work to earn a living. The fortunes of his ancient family might have been reduced by its adherence to Catholicism, but not to such a disastrous level that the heir had to work. So after leaving school he continued with his interest in natural history and started riding to hounds with Lord Darlington. His parents felt he was wasting his time and sent him on the first of his travels -to Spain -where he remained for a year. This gave him a fluent knowledge of Spanish and a liking for warmer climates than England, so that on both counts he was well prepared for his next travels which were to South America, where he went at the age of 22 to manage the family estates in British Guiana. This was a substantial task, since it involved the management of three estates with a total of about 1,000 negro slaves. He took the opportunity offered with enthusiasm because, as Sydney Smith wrote of him much later: "Mr. Waterton is a Roman Catholic gentleman of Yorkshire of good fortune who, instead of passing his life at balls and assemblies, has preferred living with the Indians and monkeys of Guiana. "
From the family estates Waterton organised an expedition which he termed a "wandering" into the hinterland of the country. His main reason for embarking on this was to obtain a good supply of potent curare. Europe had already had reports of this substance from Peter Martys in 1516, who recounted in spinechilling detail the effects of this arrow poison on unfortunate Spanish Conquistadores, who called it "the flying death". However, no good and potent samples had reached Europe to allow proper assessment of its action.
He quickly found his curare, or wourali, and carried out a few experiments on its effects whilst in the South American jungle. He described the effects of the poison on the bird thus: "For the first minute after injection it walked about, but walked very slowly and did not appear in the least agitated. During the second minute it stayed still and began to peck the ground and ere half another had elapsed it frequently opened and shut its mouth; its tail had now dropped and the wings almost touched the ground. By the termination of the third minute it had sat down, scarce able to support its head, which nodded and then recovered itself and then nodded again, lower and lower each time like that of a weary traveller slumbering in an erect position; the eyes alternately opened and shut. The fourth minute brought on convulsions and life and the fifth minute terminated together." With the benefits of hindsight we can clearly see from this description that the animal was being progressively paralysed and that the opening and closing of the mouth was a form of gasping analogous to the tracheal tug seen in partially curarised patients. This, then, was a characteristic piece of careful observation and precise description by Waterton. This ability to observe and record, not only factually but also in an interesting and vivid manner, was one of his greatest gifts. However, the realisation that curare was acting through muscle paralysis was made by Claude Barnard whom I cannot unfortunately in any way associate with Leeds.
After many hardships Waterton eventually found his way back to the capital city of Georgetown and then returned to Walton Hall with his curare samples. These he took to the Veterinary College in London in 1814 to demonstrate, in collaboration with Sewell and Brodie, the effects of the drug on three donkeys. He described the third of these experiments thus: "The she-ass received the wourali poison in the shoulder and apparently died in 10 minutes. An incision was then made in its windpipe and through it the lungs were regularly inflated for two hours with a pair of bellows. Suspended animation returned; the ass held up her head and looked around her. The kind-hearted reader will rejoice in learning that Earl Percy, pitying her misfortunes, sent her down from London to Walton Hall. There she goes by the name of Wouralia." In fact, the she-ass lived for another 25 years and when she died rated an obituary in the St. lames's Gazette.
Water ton made another two journeys to South America in order to study the fauna of the region. During this time he was developing skill as a taxidermist and introduced a new and highly effective, though very slow, technique for the preservation of animal skins. The efficiency of this technique and of Waterton's Anaesthesia and Intensive Care, Vo!. X, No. 1, February, 1982 skill as a taxidermist can be judged from the exhibits of his work in Wakefield Museum.
Waterton was certainly an eccentric who never lost his rather schoolboyish sense of humour and of bravado. Whilst in Rome he insisted on climbing St. Peter's lightning conductor to place his gloves at the top. When he was in South America he took great pride in riding on the back of an alligator \Yhich he subsequently quickly added to his taxidermy collection. He had an obsessive belief in the therapeutic efficiency of blood-letting, but probably his greatest obsession was his extreme hatred of what he described as "the Protestant heresy". His life-style was also unusual in that at W alton Hall he slept on a wooden pillow and, perhaps as a result, rose every day at 3.00 a.m.
Despite all of these peculiarities there has undoubtedly been a tendency to over-emphasise the eccentricities of the man at the expense of appreciating his real gifts. He was a first-class observer and recorder of natural history, but of course he had no formal training as a naturalist and so his work was belittled by the establishment in the science. Waterton responded by describing the academics as "closet naturalists", since they never left their laboratories to study nature at first hand. However, Waterton played into their hands by his schoolboyish manipulation of his taxidermy to produce caricatures -the most notorious of these is "The Nondescript". This appeared as a frontispiece of one of his books, as though it were a new species, though in fact it was a red howler monkey whose features Waterton manipulated to resemble those of a tax inspector with whom he had crossed swords.
Waterton's vivid descriptive writing ensured the success of his book Wanderings in South America which provided for the Victorians some of the excitement of travel in strange lands at a time when travel was the privilege of the very few. It was this book, frequently reprinted into the present century, which kept Waterton's memory alive until anaesthetists became interested in the curare story.
What really was his part in that story? Curare was certainly known before Waterton, but he obtained potent samples of the drug with which demonstrations and experiments were possible. Waterton did not appreciate, despite his accurate descriptions, that the drug was acting peripherally, but he did demonstrate that artificial ventilation allowed total recovery. The most intriguing question is -where did that data originate? Waterton says, during his account of his first journey in South America which took place in 1812, that: "It is supposed by some that wind introduced into the lung by means of a small pair of bellows would revive the patient, provided the operation be performed for a sufficient length of time." Waterton therefore does not claim originality for the idea, which seems to have stemmed from either Brodie or Jewell.
The other interesting aspect is that Waterton was ready, if not eager, to try curare, presumably together with tracheostomy and artificial ventilation, in the treatment of patients suffering from hydrophobia and lockjaw, although again he claims no originality for the idea which seems also to have been Brodie's. In 1839 he went to Nottingham with the intention of administering curare to a police inspector, Inspector Phelps, who had contracted hydrophobia but, perhaps unfortunately, arrived just a few hours too late to give the drug.
So Waterton's part in the curare story seems to have been mainly that of a man ready to put ideas into practice. In this he was vigorous and even courageous being ready, as he said, to give curare, then regarded as a poison, to a patient and to accept the possible legal consequences.
Finally, I would like to put these matters into a time context. Recently we have celebrated the 200th anniversary of the discovery of oxygen and this year the Yorkshire Society of Anaesthetists is holding a special meeting to commemorate the 200th anniversary of Waterton's birth. Such figures have little impact and make it all seem rather remote history. Perhaps it seems a little closer when one considers that Water ton was born half-way through Priestley's life and that a youthful friend of Waterton's, Dr. Norman Moore, was President of the Royal College of Physicians as recently as 1922.
Why do 1 think it worthwhile to devote this memorial lecture to two men long dead; after all, we do not alter our clinical usage of oxygen or curare through knowledge of Priestley or Waterton. Furthermore, I do not believe that one can draw any lessons from the lives of these men which can be directly applied to today's problems. On the contrary, I believe the importance of reviving this historical material lies in widening our understanding of where we are today. If we claim to be proud of our specialty of Anaesthesia we have to know what the specialty consists of -its contents are not only the boiling point of halothane and the anatomy of the epidural space, but also the contributions of men like Priestley and Waterton.
FOOTNOTE: For those interested, further reading would be: W. D. A. Smith: "Joseph Priestiey, FRS, LLD, (1733-1804), and the 'Discovery' of Oxygen." In: The University of Leeds Review, vo!. 18 (1975) .
C. Waterton: "Wanderings in South America" and letters and correspondence.
C. Waterton: "Essays in Natural History"
